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(54) LENS BARREL EXTENDING DEVICE 

(57)Abstract: 

PROBLEIVI TO BE SOLVED: To save a space, to miniaturize this 
device, and to make a noise low by simply constituting a driving 
system in a lens barrel extending device used in a camera, etc. 
SOLUTION: A solenoid coil , 10 is arranged on a fixed lens barrel 3, 
plural solenoid coils 5a, 5b, 5c and 5d are arranged on a movable 
lens barrel 2, the lens barrel 2 is extended or collapsed to the lens 
barrel 3 by controlling the energizing of the coils 5a, 5b, 5c and 5d. 
Since magnetic force directly acting between both coils is used in a 
driving source for moving the lens ban-el 2, a motor and a reduction 
gear are dispensed with, so that a driving mechanism can be 
miniaturized, and mechanical noise from the gear, etc., is prevented 
from occurring. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the lens-barrel delivery equipment for 
making the move lens-barrel holding a taking lens let out or collapse to a fixed lens-barrel, and relates to the 
technology of attaining the miniaturization of equipment especially. 
[0002] 

[Description of the Prior Art] Conventionally, in order to make the move lens-barrel which holds a taking lens in a 
small camera at the time (at the time of un-using it) of un-taking a photograph collapse in a fixed lens-barrel and to 
make a move lens-barrel let out out of a fixed lens-barrel at the time of photography, generally the electric motor an 
the drive which consists of a gear etc. are used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the drive which consists of the above conventional electrical 
motors, gears, etc. had the problem that composition is complicated, it is disadvantageous for the miniaturization of 
camera since the big space for these receipt is needed, and the mechanism sound emitted from a gear etc. in the case 
of a drive was loud. 

[0004] The complicated drive system which is made in order to solve the trouble mentioned above, and consists of a 
motor, a gear, etc. by making into a driving source the magnetism which arranges a solenoid coil to both move lens- 
barrel and fixed lens-barrel, and acts among both solenoid coils becomes unnecessary [ this invention ], it becomes 
the^pa^^aad-a^iM-rspaeefa-mimaturiz 

excellent^n^ilence^aS^ ~ ^^^^^^^^^^^^^'^^^^^^^^^^ 

[0005] 

[Means for Solving the Problem] The lens-barrel delivery equipment applied to invention according to claim 1 in 
order to attain the above-mentioned purpose It has a move lens-barrel holding a taking lens, and the fixed lens-barre 
which is arranged at this move lens-barrel and this heart, and holds a move lens-barrel. In the lens-barrel delivery 
equipment for letting out a move lens-barrel out of a fixed lens-barrel at the time of photography, and making a mov 
lens-barrel collapse in a fixed lens-barrel at the time of un-taking a photograph A solenoid coil is arranged centering 
on the delivery direction to a fixed lens-barrel, and two or more solenoid coils are arranged centering on the delivery 
direction to a move lens-barrel, and it lets out a move lens-barrel to a fixed lens-barrel by energization control to a 
solenoid coil, or is made to collapse. 

[0006] When it energizes to' each solenoid coil by the side of a fixed lens-barrel and a move lens-barrel, magnetism 
works among both coils, and you let out a move lens-barrel to a fixed lens-barrel by this magnetism, or it is made to 
collapse in the above-mentioned composition, thus - since the magnetism which carries out direct action between 
solenoid coils is used for the drive - a complicated drive system ~ unnecessary --**-- it can consider as space 
composition Moreover, since the slowdown gear etc. is not used, sound does not occur from a gear etc. 
[0007] Moreover, it is lens-barrel delivery equipment given in the above-mentioned claim 1, and at the time of the 
delivery of a move lens-barrel, while energizing invention of a claim 2 to the solenoid coil by the side of a fixed len 
barrel, it is energized one by one from the coil ahead of [ of a move lens-barrel ] the dehvery direction, and at the tim 
of collapsing of a move lens-barrel, it lets it out from the coil of the method of how [ to let out a move lens-barrel, 
while energizing to the solenoid coil by the side of a fixed lens-barrel ] 

[0008] In this composition, while energizing to the solenoid coil by the side of a fixed lens-barrel, it can let out a 
move lens-barrel to a fixed lens-barrel by the magnetism committed among both coils by carrying out energization 
control to a back solenoid one by one from the solenoid coil ahead of [ by the side of a move lens-barrel ] the dehve 
direction. Moreover, the solenoid coil by the side of a move lens-barrel can be made to collapse a move lens-barrel 
fi'om the coil by the side of reverse by carrying out energization control to reversed polarity with the above, and the 


same operation as the above-mentioned claim 1 is obtained. 

[0009] Moreover, the lens-barrel delivery equipment concerning invention according to claim 3 is lens-barrel delive 
equipment according to claim 1 or 2, and the fixed lens-barrel is equipped with the lock mechanism for holding the 
aforementioned move lens-barrel in the state or the state where it collapsed which the aforementioned move lens- 
barrel let out. In this composition, since a move lens-barrel is locked when a lock mechanism works, even if a move 
lens-barrel becomes that Bure does not have less and intercepts energization of a solenoid coil, a move lens-barrel is 
fixable. 
[0010] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt which materialized this invention is explained with 
reference to a drawing. The cross section of the lens-barrel delivery equipment which drawing 1 requires for this 
invention, and drawing 2 are the decomposition perspective diagrams of this equipment. Lens-barrel delivery 
equipment 1 is for being used for a compact camera etc., having the move lens-barrel 2 and the fixed lens-barrel 3 
which is arranged outside by this move lens-barrel 2 and this heart, and holds the move lens-barrel 2, and making th 
move lens-barrel 2 send out or collapse to the fixed lens-barrel 3. The move lens-barrel 2 holds the taking lens 4 (ref 
to drawing 2 ) which carries out image formation of the photographic subject image ahead [ delivery direction 
( drawing 1 arrow) ], and four solenoid coils 5a, 5b, 5c, and 5d are arranged considering the delivery direction as a 
shaft on the periphery. These solenoid coils 5a, 5b, 5c, and 5d are connected to the non-illustrated control circuit 
through lead wire 6 so that it can grow into both of the polar electromagnets independently, and current can be passe 
independently to each. Four slots 8 where the lens-barrel support arm 7 is inserted in the wall of the move lens-barre 
2 are minced by shaft orientations. The crevices 8a and 8b where lock presser-foot-stitch-tongue 9a of the lock 
mechanism 9 (detailed after-mentioned) may be engaged are established in the delivery direction anterior part of thi 
slot 8, and the way Kogo section which it lets out. 

[00 11] Ahead [ of the fixed lens-barrel 3 / delivery direction ] the solenoid coil 10 centering on the delivery directio 
is arranged, and this solenoid coil 10 is connected to the non-illustrated control circuit through lead wire 1 1 so that i 
can grow into both of the polar electromagnets. The plinth 12 in which four lens-barrel support arms 7 extended in t 
delivery direction were formed is joined to the how [ to let out the fixed lens-barrel 3 ] Kogo edge, and this is held a 
the move lens-barrel 2 is put by this lens-barrel support arm 7 and the fixed lens-barrel 3. In addition, the lens-barre 
support arm 7 is reinforced so that a fixed configuration may be accomplished with a ring 14. Centrum 7a is prepare 
in the delivery direction anterior part of the lens-barrel support arm 7, and it has the lock mechanism 9 in this centru 
7a. This lock mechanism 9 consists of spring 9b which projects and energizes lock presser-foot-stitch-tongue 9a and 
lock presser-foot-stitch-tongue 9a which may engage with the crevices 8a and 8b of the move lens-barrel 2 to the 
method side of outside [ arm / lens-barrel support / 7 ], and coil 9c for energization control being carried out through 
9d of lead wire, attracting lock presser-foot-stitch-tongue 9a, and canceling a lock. In addition, lock presser-foot- 
stitch-tongue 9a, spring 9b, and coil 9c are contained in centrum 7a, and an inner direction side is stopped by coveri 
9e. 

[0012] Next, operations sequence until it lets out in the delivery direction and is locked at a delivery edge from the 
state locked by the lock mechanism 9 in the collapsing edge which collapsed the move lens-barrel 2 completely in th 
fixed lens-barrel 3 is explained with reference to drawing 3 and drawing 4 . Drawing 3 (a), (b), and (c) are the 
schematic diagrams for letting out and explaining operation of equipment 1, and show the collapsed state of the mov 
lens-barrel 2, an intermediate state, and the state where it let out, respectively. Moreover, the important section cros 
section in which drawing 4 (a) shows the state where the move lens-barrel 2 was locked by the lock mechanism 9 at 
the collapsing edge, and (b) are the important section cross sections showing the state where the lock was canceled, 
the collapsed state, like drawing 4 (a), lock presser-foot-stitch-tongue 9a is projected by spring 9b from the lens-bar 
support arm 7, it engages with crevice 8a, and the move lens-barrel 2 is locked. Here, if coil 9c is energized and it is 
made to operate as an electromagnet, like drawing 4 (b), it is drawn by lock presser-foot-stitch-tongue 9a, and a lock 
is canceled and the move lens-barrel 2 will be in the state in which slide movement is free. 

[0013] While energizing from the above-mentioned state to the solenoid coil 10 by the side of the fixed lens-barrel 3 ' 
and operating the delivery direction front as an electromagnet of N pole like drawing 3 (a) If it energizes to solenoid 
coil 5a by the side of the move lens-barrel 2 and the delivery direction front is operated as an electromagnet of the 
south pole, magnetism (force which lengthens the move lens-barrel 2 in the delivery direction) will work between 
both the coils 10 and 5a, and slide movement of the move lens-barrel 2 will be carried out in the delivery direction, 
coil 5a carries out slide movement even of the coil 10, energization to coil 5a will be set to OFF, and energization to 
coil 5b will be set to ON. Since magnetism works between a coil 10 and coil 5b, slide movement of the move lens- 
barrel 2 is carried out fiarther at the delivery direction side. As shown in drawing 3 (c) by performing change 
operation of this coil one by one also about Coils 5c and 5d, slide movement of the move lens-barrel 2 is carried out 
to a delivery edge. When the move lens-barrel 2 reaches to a delivery edge, by turning off the energization to coil 9c 


lock presser-foot-stitch-tongue 9a engages with crevice 8b, and the move lens-barrel 2 is locked. 
[0014] Moreover, what is necessary is just to pass polar current contrary to the above-mentioned case in order from 
coil 5d of the method of how [ to let out the move lens-barrel 2 ] Kogo, after canceling the lock mechanism 9, in ord 
to make it a collapsed state from the state which sent out the move lens-barrel 2. Since the magnetism between a coi 
10 and Coils 5d, 5c, 5b, and 5a works by this so that the move lens-barrel 2 may be moved to the delivery direction 
and an opposite direction, slide movement of the move lens-barrel 2 can be carried out to a collapsing edge. 
[0015] As mentioned above, since magnetism is used for the driving force for moving the move lens-barrel 2, not 
using the drive system which consists of an electrical motor, a gear, etc., the space for these hold becomes 
unnecessary, moreover, a complicated drive system is unnecessary, and can make the part and volume small, and th 
miniaturization of the camera equipped with this equipment can be attained. Moreover, since the slowdown gear etc 
is unnecessary, silence nature is good. Furthermore, since solenoid coils 5a, 5b, 5c, and 5d are arranged on the 
periphery of the move lens-barrel 2 centering on the delivery direction, torque starts uniformly on the perimeter oft 
move lens-barrel 2, and the delivery of the smooth move lens-barrel 2 is possible for them. Moreover, since the mov 
lens-barrel 2 makes it lock according to the lock mechanism 9, the move lens-barrel 2 can secure the Bure ** andth 
stable photography state. 

[0016] In addition, various deformation is possible for this invention, without being restricted to the above-mentione 
operation gestalt. For example, although the above-mentioned operation gestalt showed what has arranged the move 
lens-barrel 2 inside the fixed lens-barrel 3, these can be simultaneously carried out, even if arranged at inside-and- 
outside reverse Moreover, especially when it is made to operate as an electromagnet by energization to a solenoid 
coil and the camera uses the magnetic film since a leakage magnetic field arises, it is desirable to take the measures 
against a shield to a leakage magnetic field. Moreover, although the cylinder-hke thing was used as a lens-barrel wi 
the above-mentioned operation gestalt, as long as it is the configuration which can move in the direction of an optic 
axis, a rectangle and other configurations are sufficient as the cross section. Furthermore, you may make it prepare i 
the position which met in the direction of an optical axis at one place or two or more places instead of preparing a 
solenoid coil in the perimeter of a lens-barrel. Here, when preparing a solenoid coil in two or more places, it is 
desirable to arrange so that uniform torque may start the perimeter of a move lens-barrel 
[0017] 

[Effect of the Invention] Since the magnetism which acts between the solenoid coils prepared in each of a fixed lens 
barrel and a move lens-barrel as a driving source for a lens-barrel delivery is used directly according to the lens-barr 
delivery equipment applied to invention according to claim 1 or 2 as mentioned above, the complicated drive system 
which consists of an electrical motor, a slowdown gear, etc. becomes unnecessary, the formation of a ** space is 
possible, and the miniaturization of equipment can be attained. Moreover, since a slowdown gear etc. is not minded 
excels in silence nature. Furthermore, since torque starts uniformly on the perimeter of a move lens-barrel, delivery 
a move lens-barrel and collapsing can be performed smoothly. 

[0018] Moreover, according to the lens-barrel delivery equipment concerning invention according to claim 3, in 
addition to the above-mentioned effect, a move lens-barrel can be locked in the state or the state where it collapsed 
which the move lens-barrel let out to the fixed lens-barrel, therefore a move lens-barrel can prevent the Bure **'s in 
delivery edge or a collapsing edge. 
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CLAIMS 


[Claim(s)] 

[Claim 1] In the lens-barrel delivery equipment for having the following, letting out the aforementioned move lens- 
barrel out of the aforementioned fixed lens-barrel at the time of photography, and making the aforementioned move 
lens-barrel collapse in the aforementioned fixed lens-barrel at the time of un-taking a photograph A solenoid coil is 
arranged centering on the delivery direction to the aforementioned fixed lens-barrel. Lens-barrel delivery equipmen 
which arranges two or more solenoid coils centering on the delivery direction to the aforementioned move lens-barr 
and lets out the aforementioned move lens-barrel to the aforementioned fixed lens-barrel by energization control to 
the aforementioned solenoid coil, or is characterized by making it collapse. The move lens-barrel holding a taking 
lens. The fixed lens-barrel which is arranged at this move lens-barrel and this heart, and holds this move lens-barrel 
[Claim 2] The lens-barrel delivery equipment according to claim 1 carry out energizing one by one to the time of th 
above-mentioned delivery, and reversed polarity from the coil of the method of how [ to let out the aforementioned 
move lens-barrel, while it energizes one by one from the coil ahead of / of the aforementioned move lens-barrel / the 
delivery direction at the time of the delivery of the aforementioned move lens-barrel while energizing to the solenoi 
coil by the side of the aforementioned fixed lens-barrel, and energizing to the solenoid coil by the side of the 
aforementioned fixed lens-barrel at the time of collapsing of the aforementioned move lens-barrel ] Kogo as the . 
[Claim 3] The aforementioned fixed lens-barrel is lens-barrel delivery equipment according to claim 1 or 2 
characterized by having the lock mechanism for holding the aforementioned move lens-barrel in the state or the stat 
where it collapsed which the aforementioned move lens-barrel let out. 
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